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NUCLEOSIDASE IN HUMAN EPIDERMIS AND IN NORMAL AND
ABNORMAL SCALES*
JEAN DE BERSAQUES, M.D.t
In human skin the presence of pumne nucleoside
phosphorylase has been demonstrated in 1954 by
Hershey and Mendle (6) and in 1959 (3). This
enzyme acts on purine ribosides by phosphoryla-
tion of the ribose and splitting off the purine.
The same enzyme acts also in the opposite
(synthetic) direction. It has both synthetic and
phosphorolytic actions also if the ribose moiety
is substituted by dcoxyribose.
In rat skin the following deaminating and
oxidizing enzymes of nucleosides and purines
were shown to be present: 1. adenosine deaminase
which deaminates adenine ribosidc to inosinc or
hypoxanthinc ribosidc; 2. guanosine deaminase
which deaminates guanine riboside to xanthosine
or xanthine ribosidc; 3. guanase which deaminates
guanine to xanthine and 4. xanthine oxidase
which oxidizes hypoxanthine to xanthine and
xanthine to uric acid (1, 13).
In the present study an attempt was made to
characterize more closely some of these enzymes
and their occurrence in normal and pathological
human epidermis and scales.
MATERTALS AND METHODS
Analyses were done on human epidermis
obtained from fresh surgical specimens and
separated by the stretch method (121, on scraped-
off normal horny layer and on pathological scales.
All this material was homogenized in a glass
Potter-Elveh.jem homogenizer in the cold in
distilled water. The homogenate was centrifuged
for 10 minutes at 1000 g and the supernatant was
used as enzyme solution. The protein content of
the supernatant was estimated with the phenol
reagent (10).
The incubation mixture for the determination of
the purine nucleosidase activity contained as
substrates 0.02 M inosine and 0.1 M phosphate.
Experiments were done at pH 5.8 and 7.8. Incuba-
tion was done for 30—120 minutes at 25° C. The
reaction was stopped by heating the mixture for
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1 minute at 1000 C. The hypoxanthine formed wag
determined spectrophotometrically on an aliquot
(7). Phosphorolytic and arsenolytic reactions
with other nucleoside substrates were studied by
direct spectrophotometric measurements. The
adenosine deaminase assays were carried out as
described by Kalckar (8) at pH 7. An initial
velocity of 1 mpmol of substrate transformed per
minute at 25° C. was set as the unit of enzymatic
activity.
Qualitative experiments were done by running
chromatograms and electropherograms of the
different reaction products.
Acid phosphatase activity was measured accord-
ing to King and Armstrong (9) at pH 5.1.
REsULTs
The purine nucleosidase from parakeratotic
scales catalyses the phosphorolysis of inosine,
deoxyinosine, guanosine, deoxyguanosine and
xanthosine with the following relative rates:
100, 35, 28, 27 and 8. When phosphate was
substituted by arsenate the relative reaction
velocity was 65%. Pure hydrolytic splitting, in
the absence of phosphate and arsenate, was very
small if at all present.
In the inosine-phosphate system the end
product ribose-1-phosphate was identified chro-
matographieally. When hypoxanthine or guanine
were incubated with deoxyribose-1-phosphate in
a phosphate-free medium, the synthesis of the
corresponding nucleoside could be demonstrated
spectrophotometrically and by eleetrophoresis.
The scale extracts did not act on uridine or
cytidine. Adenosine was metabolized by deamina-
tion to inosine and inosine was subsequently
broken down by phosphorylation. Direct splitting
of adenosine to adenine and pentose was not
demonstrable. Thymidine is split by a different
enzyme contained in some of the extracts.
In the reaction nucleoside + phosphate
purine + ribose-1-phoshate the eqnilibrium was
shifted towards the synthesis of the nucleoside.
In the case of inosine the equilibrium constant
K — [inosinel X [phosphate]
[hypoxanthinel X [ribose-1-phosphatel
was found to be 176 at pH 5.8 and 48 at pH 7.8.
The activity as a function of pH with different
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most highly purified fractions had specific
activities 100 times that of the crude extract. A
satisfactory separation of purine nucleosidase,
adenosine deaminase and acid phosphatase could
be achieved.
Table 1 shows the specific activities (per mg
of soluble protein) of purine nucleosidase at pH
5.8, of adenosine deaminase and of acid phos-
phatase. It indicates a large accumulation of the
purine nueleosidase in the parakeratotie scales of
psoriasis. The acid phosphatase activity of
psoriasis scales is also much higher than that of
normal scales (see also 4, 15, 16).
Four patients with exfoliative dermatitis due
to malignant retieulosis showed in their scales
purine nucleosidase activities as high as found in
psoriatic scales. The enzyme activity, however,
• was not as high in scales from other exfoliating
patients (2 with lymphatic leukemia and 4
without detectable underlying disease). Similarly,
in scales from eczematous lesions, values were
not as high as in psoriasis.
DIscussIoN
The high activity of purine nucleoside phos-
phorylase in psoriatic scales is a new indication
of the profoundly disturbed metabolism of
nucleic acid derivatives in this disease. The
accumulation of nucleic acid breakdown products,
such as purines, pentoses and phosphates was
reported by other investigators (2, 5, 11, 14)
I I I and may be related to this high enzymatic
activity.
As the enzyme activity is related to soluble
protein fractions, one will have to take into
account that during keratinization some soluble
proteins are converted into keratin and that this
may be partially responsible for the apparent
TABLE 1
Units of enzyme activities per my of soluble protein
Number nt
5amplea
.Purine Nuclensidase
(mean and range)
Adennsine Dc-
aminase (mean)
Acid Phospha-
tase (mean,
Ring and Arm-
strung units)
Total epidermis
Normal scales
Psoriatic scales
Scales from psoriatic lesions
Scraped horny scales from uninvolved areas
from the same patients
17
14
71
6
6
23 (13—48)
20 (0—45)
146 (53—303)
172 (94—206)
9 (0—33)
2
2.5
0.143
0.054
0.251
0.31
0.087
concentrations of inosine and phosphate is given
in fig. 1.
Partial purification of the purine nucleosidase
was effected by adsorption on and elution from
ealciumphosphate gel, precipitation with 42
Gm % of ammonium sulphate and by eleetro-
phoresis on a cellulose column at pH 8.6. The
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Fin. 1. Activity of purine nueleosidase from
parakeratotie scales as a function of pH with
different concentrations of inosine and phosphate.Curve A = 0.02 M inosine, 0.1 M phosphate.
Curve B = 0.00125 M inosine, 0.1 M phosphate.
Curve C = 0.03 M inosine, 0.003 M phosphate.
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increase in enzymatic activity of parakeratotic
scales. Still, it is noteworthy that normal horny
layer does not show any accumulation of the
enzyme. Therefore, it seems possible that para-
keratotic epidermis manufactures an abnormally
increased amount of enzyme and that this is
carried up passively into the parakeratotic scale.
While normal epidermal keratinization is a
relatively slow process with plenty of time for
denaturation of enzymes, the acceleration of the
keratinization in parakeratotie processes may
contribute to conservation of enzymatic activity
in the horny layer.
It seems that the metabolic disturbance pre-
sented in this work is not a specific feature of
psoriasis but rather a feature of accelerated (and
parakeratotic) keratinization because a similar
anomaly was found in scales of patients with
exfoliative dermatitis due to reticulosis.
SUMMARY
1. The presence of enzymes engaged in the
catabolism of nucleic acid breakdown products
in human epidermis and in normal and para-
keratotic scales has been investigated.
2. An extremely high activity of purine nu-
cleoside phosphorylase was found in parakera-
totic scales.
3. This activity may be related to the presence
of large amounts of purines, pentoses and phos-
phates in such scales.
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